[Regulatory role of HOXB4 in self-renewal of hematopoietic stem cells - review].
Self-renewal and multilineage differentiation of hematopoietic stem cell (HSC) are their functional characteristics. The regulation of HSC self-renewal is governed by a balance between positive regulatory signals promoting growth and negative regulatory signals resulting in apoptosis. Among the positive regulatory signals, HOXB4 activates distinct pathways that enhance self-renewal divisions of HSC without overriding the regulatory mechanisms that maintain normal steady-state hemopoiesis. The upregulation of HOXB4 gene expression can greatly promote the HSC self-renewal, but does not affect the HSC differentiation, the morphology and function of linage-specific cells and terminally-differentiated blood cells. Furthermore, HOXB4 can enhance the hematopoietic potential of embryonic stem cell (ESC), promoting the differentiation of ESC into hematopoietic cells. As a consequence, upregulation of HOXB4 expression and/or corresponding HOXB4 target genes can have enormous therapeutical potential for human HSC in the stem cell transplantation and gene therapy. In this review the regulatory role of HOXB4 in HSC self-renewal, "zero" effect of HOXB4 on differentiation specificity of HSC lines and terminal differentiation cells, and molecular mechanisms of regulating HSC self-renewal by HOXB4 are summarised.